Abstract There is a rising incidence of early cervical cancer in young patients as a result of screening and early detection. Treatment of cervical cancer by surgery or radiotherapy results in permanent infertility which affects the quality of life of cancer survivors. Now with improved survival rates among early cervical cancer patients, conservative surgery aiming at fertility preservation in those desiring future pregnancy is an accepted treatment. Conservative surgery is possible in early cervical cancer including micro invasive cancer and stage IB cancers less than 2 cm. Stage IA1 cervical cancer is treated effectively by cervical conisation. In stage IA2 cancers and stage IB1 cancers less than 2 cm the fertility preservation surgery is radical trachelectomy. Radical trachelectomy removes the cervix with medial parametrium and upper 2 cm vaginal cuff retaining the uterus and adnexa to allow future pregnancy. Radical trachelectomy is a safe procedure in selected patients with cancer cervix with acceptable oncologic risks and promising obstetric outcome. It should be avoided in tumours larger than 2 cm and aggressive histologic types. This article focuses on the current options of conservative surgery in early cervical cancer.
Introduction
Cervical cancer still continues to be the major tumour burden in developing countries including India. Developed countries have conquered the menace of cervical cancer by proper screening and vaccination but this has not happened in India. In India it is the second common female cancer and is the second common female cancer in women aged 20-44 years [1] . Many of these young patients are nulliparous when they are diagnosed with cancer, may be due to falling fertility rates in India combined with the recent trend of delaying pregnancy compared to older times [2] . Early stage cervical cancer is defined by FIGO as stage IA to IB1 disease [3] . The standard treatment of early cervical cancer is radical hysterectomy or radiotherapy both of which result in permanent infertility. Early cervical cancer whatever be the treatment modality, has cure rates ranging from 90 to 100 %. So these patients go on to live a long life of infertility with associated grief, depression, psychosocial dysfunctions which affect their quality of life [4] . This made people question the rationale of doing extensive surgery for all cases of cancer cervix and look into the possibility of performing conservative surgeries in nulliparous patients without compromising her cure.
The logic of reducing radicality of surgery without compromising its oncological outcome has been applied in many cancers including breast cancer. Breast cancer surgery which started as radical mastectomy has now changed to breast conservative surgery combined with radiotherapy. Same trend has occurred in vulval cancer. Surgical incision for vulval cancer used to be the large butterfly shaped incision combining radical vulvectomy and groin node dissection. Now vulval cancers are treated by wide excision combined with sentinel node dissections. Similarly cervical cancers can also be managed conservatively by radical local excision combined with pelvic lymphadenectomy. The uterine corpus can be preserved to allow future child bearing.
Cervical Conisation
The conservative surgery possible depends on the stage of the disease which can be determined by proper clinical examination and if needed colposcopy and guided biopsies. When there is no gross tumour in the cervix colposcopy helps in identifying microinvasive cancers (Fig.1) . Stage IA1 is tumour involving less than 3 mm of cervical stroma and is managed by cervical conisation in the absence of lymphvascular space invasion in the biopsy specimen. Lymphvascular invasion predisposes to lymphnode metastasis and needs conisation combined with bilateral pelvic lymph node dissection. Conisation removes a cone shaped portion of cervix with the base of the cone in the ectocervix and apex 1 cm from internal os in the endocervical canal. The procedure when done with scalpel is called cold knife conisation. Conisation can also be done using LASER or with electrosurgical loops. The electro surgical excision is called Loop Electro surgical Excision Procedure (LEEP) which is the most popular method of conisation. Cold knife conisation requires general anaesthesia and is associated with increased bleeding. LASER conisation can be done with exact precision but the laser machines being costly and unavailable makes the procedure less popular in developing countries including India.
LEEP conisation is done using loop electrodes made of stainless steel or tungsten wires activated by electric current from an electrosurgical generator (Fig.2 ). This is done under local anaesthesia and can be used for conisation upto 1.5 cm into endocervical canal. Equipments needed for LEEP include an electro surgical unit, colposcope and a smoke evacuator. Patient in placed in modified lithotomy position, cervix is exposed with insulated speculum. Colposcopy is done to delineate the lesion (Fig.3) .Local anaesthesia is given intracervically with xylocaine. Using the activated loop a cone shaped portion of cervix is excised. Figure 4 shows LEEP excision specimen. Hemostasis is attained using ball electrodes by fulgeration, which sprays current to the crater.
LEEP is a simple and safe procedure with good social acceptance. This is done as an out patient procedure and patients are sent home after 1-2 hr of observation. Complications of LEEP include bleeding, vaginal burns and infection. Bleeding is usually controlled by dessication and fulgeration and for uncontrolled bleeding figure of eight sutures are put on the cervix. Bleeding can also occur 4-6 days after treatment which is usually due to infective etiology and are treated by antibiotics.
Cure rates of conisation for early cancer cervix are very good and comparable with hysterectomy [5] .Longterm complications include infertility due to cervical stenosis and deficient cervical mucous. Due to shortened cervix cervical incompetence can also occur leading on to preterm labour and premature rupture of membranes [6] . 
Radical Trachelectomy
The conservative surgery possible from Stage IA2 onwards is radical trachelectomy which can be done for cervical cancers upto stage IB1 tumours less than 2 cm. Radical trachelectomy means removing the cervix with parametrium and upper vagina retaining uterus to allow future child bearing. Radical trachelectomy was first performed in 1986 by Daniel Dargent and hence is also known as Dargent's operation. Radical trachelectomy is traditionally performed by vaginal route but can also be performed by abdominal route and now laparoscopic and robotic.
Eligibility Criteria
Indications for radical trachelectomy have not changed since Roy and Plante published their case series in 1988 [7] . The patient selected for radical trachelectomy should have a keen desire for pregnancy. She should ideally be less than 40 years with no infertility issues. Preoperative MRI is done to assess the tumour location and extent. The tumour size should be less than 2 cm with limited endocervical extension and there should be no pelvic lymphnode metastasis [8] . Lymph vascular space invasion is also an adverse prognostic factor in early cancer cervix and hence a relative contraindication for radical trachelectomy [9] .
Procedure
Radical trachelectomy removes the cervix with the parametrium and upper vaginal cuff similar to radical hysterectomy at the same time retaining the uterus and adnexa. The surgery starts with pelvic lymph node dissection. The lymph nodes are sent for frozen section study and if nodes do not show metastatic tumour, surgeon proceeds with radical trachelectomy. Circumferential vaginal incision is made in the upper vagina 2-3 cm from cervico vaginal junction. Bladder is separated anteriorly, para vesical spaces are developed on either side of bladder, ureters are palpated in the bladder pillar. Posteriorly rectum is dissected free and para rectal spaces are developed on either side of rectum. Vaginal branch of uterine artery is identified and ligated. Cervix is transected 1 cm below the internal os keeping at least 1 cm margin from the upper limit of the tumour (Fig.5) . The specimen is sent for frozen section study to confirm adequate clearance. Figure 6 shows radical trachelectomy specimen with vaginal cuff and parametrium. Cerclage sutures are put on the cervical stump with non absorbable suture material to ensure cervical competence in future pregnancy. The vaginal cut ends are sutured to the cervical stump and foleys catheter is inserted in the uterine cavity to prevent cervical stenosis.
Abdominal Radical Trachelectomy
In pediatric patients and when the cervical anatomy is distorted due to various reasons abdominal approach is preferred for radical trachelectomy [10] . Radical trachelectomy can also be performed by laparoscopic or robotic surgery.
Obstetric Considerations After Radical Trachelectomy
Radical trachelectomy shortens the cervix hence there is risk of cervical incompetence and premature delivery. Patient is advised contraception for 6-12 months to allow healing of neo cervix. Prophylactic antibiotics are advisable during third trimester to prevent ascending infections. Delivery is always through classical caesarian section [11] .
Surgical Morbidity
Literature reports surgical morbidity after radical trachelectomy to be in par with radical hysterectomy in terms of blood loss, hospital stay and peri operative complications [12, 13] . Long term complications include cervical stenosis resulting in infertility, increased vaginal discharge and pregnancy complications like cervical incompetence, preterm labour and premature rupture of membranes. Infertility rates following radical trachelectomy range from 15 to 30% [14, 15] .
Oncologic Outcome
The reported recurrence rates following radical trachelectomy is less than 5 % which is comparable with that of radical hysterectomy. The risk factors for recurrence includes tumour size more than 2 cm, presence of lymphvascular space invasion and unfavorable histology like small cell carcinoma cervix [16] [17] [18] [19] .
Pregnancy Outcome
Pregnancy outcome of patients who attempted conception after radical trachelectomy was 80 % and the possibility of having a live birth is 65 %. Cubal et al. reported 436 pregnancies after radical trachelectomy with 205 full term live births with preterm labour rate of 28% [20] . The causes of late abortions are cervical incompetence, subclinical infections and reduced mucous secretion. These can be prevented to some extent by cervical cerclage and antibiotics. Despite the high rate of pregnancy related complications the live birth rate is promising [21] .
Neoadjuvant Chemotherapy
Cervical tumours more than 2 cm carry a recurrence rate 15-20 % after radical trachelectomy and hence may benefit from neoadjuvant chemotherapy to reduce the tumour volume [22, 23] . Neoadjuvant chemotherapy followed by fertility preservation surgery looks promising but carries the risk of gonadal toxicity and resultant ovarian failure Hence this approach needs further investigation regarding its safety and oncological outcomes.
Ovarian Preservation
Ovary is a rare site of metastasis for cervical cancer. The incidence of ovarian metastasis is 0.5 % for squamous cell carcinoma and 1.7 % for adeno carcinoma cervix [24] . Hence ovarian preservation is a viable option in young patients with cancer cervix. Ovaries are transposed to paracolic gutters to protect from radiation. This will help to preserve fertility as well as the hormonal function [25] [26] [27] .
Conclusion
Fertility sparing surgery may be an option for early-stage cervical cancer in patients desiring future pregnancy. Fertility preserving surgeries are deviations from the standard of care and hence patients should be carefully selected and extensively counseled regarding the oncologic risks and the subsequent pregnancy related problems.
